The role of urban agriculture should not be limited as a small-scale crop cultivation activity as it was, but it has to be considered as an entire process of a agriculture activity for the restoration of the city community. This study is based on the assumption that there has been a significant change in urban lifestyle and urban farming preference, considering the overall improvement in standard of living after implementation of five day work week system. It was conducted for urban citizens who were interested in actual urban agriculture for ages 19 and over who visited the Korea Urban Agriculture Exhibition in 2018. Only 115 valid samples were used for the empirical analysis. To analyze the demographic characteristics and effects of urban agriculture, frequency analysis and descriptive statistics were conducted. In order to analyze the reliability and validity of the measurement variables of the effect, the variables that deteriorate the validity were removed and 15 variables of the urban agricultural effect were selected. According to the result of factor analysis, three factors were extracted as follows: socially sustainable effect, negative effect and economically sustainable effect. In order to examine the effects of urban agriculture depending on income level, the one-way ANOVA, which is a statistical technique for verifying differences in the sample means, was performed. The psychological stability of people, the recovery of humanity through communion with nature, and the vitalization of agriculture linked with local agriculture had significant correlations with income level. The negative effect showed no significant correlation with income level. The improvement of the local environment was found to have an impact in relation with income level. We expect that there will be more studies on policies for the new types and models of urban agriculture in order to make it easier for urban citizens to approach it.
Introduction
Urban agriculture was initiated as a measure to secure food resources and provide safe food for urban residents, but recently it has been considered as a major component for sustainable cities for the purposes of addressing urban environmental problems and improving the quality of life of urban residents , rapidly expanding its roles around the world such as restoring urban ecology, securing safe food and utilizing as a leisure activity for urban residents.
This study was supported by the fund of the Rural Development Administration (PJ01260702).
As the interest of governments and local governments has increased recently, the role of urban agriculture has been highlighted more and urban residents have participated in urban agriculture more frequently, which requires a new concept of vegetable gardens that are improved more functionally and are added with aesthetic elements. Against this backdrop, this study was initiated to develop a historical and cultural vegetable garden model with a humanistic theme where people can enjoy and share together from the perspective of humanities as new-concept urban agriculture.
Studies on urban agriculture that have been published in Korea since 2000 were reviewed, and most of the earlier studies were conducted to develop measures to institutionally support urban agriculture and suggest the promotion of urban agriculture only through an analysis of foreign and domestic cases. In addition, if it is assumed that governments' policies for urban agriculture are for urban residents, the demand of urban residents who use urban agriculture needs to be evaluated to establish effective policies for urban agriculture. The most important thing in establishing policies and measures to promote urban agriculture is in fact analyzing what kind of activities urban residents who actually select and perform activities of urban agriculture prefer when being involved in urban agriculture, and what kinds of effects can be obtained through the preferred activities of urban agriculture. In this regard, this study assumed that it would be necessary to conduct a study on the types and activities of urban agriculture that are suitable for changes in the environment of new or existing markers for urban agriculture and the demand of urban residents in order to ensure urban agriculture is rapidly settled and secures competitive advantage in this rapidly changing environment. It was also assumed that the income level of urban residents, one of their demographic characteristics among variables that affect their behaviors, would have an important value for the frame of psychological reference that determines the attitudes and behaviors of urban residents, which could be utilized to subdivide the market. This is similar to the results of earlier studies that the higher the academic background and income level of people in both middle and old age, the better their health conditions (Seo, 2011) , and that changes in monthly income affect changes in the types of lifestyle (Choi, 1999) , which indicates that income has a mediating effect on social influence or the quality of life.
Therefore, prior to developing a vegetable garden model with a humanistic theme, the demographic characteristics of male and female adults were examined, and factors were extracted and named based on the commonality of each item of the effects of urban agriculture obtained from earlier studies related to urban agriculture. After that, their relations with income level were identified. The factors of the effects were classified based on the analyzed data, and the names are expected to be used as base data when applying the vegetable garden model to urban agriculture.
Research Methods

Subjects
In this study, data were collected from 120 male and female adults aged 19 or older who visited the 7th Korea Urban Agriculture Exhibition held at Dongtan Cultural Center in 2018, and 5 questionnaires of which some questions were not answered or had many missing values were excluded. Thus, a total of 115 questionnaires were analyzed in this study.
Questionnaire Design
Questionnaire Composition
The questionnaire used in this study was composed of questions on demographic characteristics, urban agriculturerelated experiences and satisfaction, the effects of urban agriculture, etc. and the questions were measured using nominal and interval scales.
Selection of Questionnaire Items
Among the effects of urban agriculture suggested by earlier studies (Oh and Choi, 2006; Son, 2011; Ji, 2012; Lee, 2012; Park, 2012; Korea Rural Economic Institute, 2012) , a total of 15 effects were selected (Table 1) , and each effect was measured using a 5-point Likert scale (1=strongly disagree; 2=disagree; 3=neutral; 4=agree; 5=strongly agree).
Analysis Methods
Statistical analysis was conducted using IBM SPSS statistics 25 after coding the collected questionnaires in Excel.
First, the demographic characteristics of the subjects and the effects of urban agriculture were analyzed using frequency analysis and descriptive analysis (based on the average values of the 5-point Likert scale).
Second, exploratory factor analysis and reliability analysis (Cronbach's ) were performed to examine the validity of α measured variables and classify factors, and thus to extract the factors of the effects of urban agriculture. In factor analysis, factors were extracted using a varimax rotation among several orthogonal rotation methods through principal component analysis. Factors of which eigen value was 1 or higher were extracted to classify factors. To identify the internal consistency of items by factor, their reliability was analyzed and their Cronbach's alpha was calculated. By doing so, the internal consistency of each factor was tested.
Third, the one-way ANOVA, a statistical analysis technique used to test differences between means of samples, was performed to test the correlation between the recognition of the effects of urban agriculture and income level among demographic variables. Duncan's multiple range test was conducted as a post-hoc test.
Results and Discussion
Demographic Characteristics
The demographic characteristics of questionnaire respondents were as shown in Table 2 . The number of questionnaire Psychological stability through crop cultivation x4
Restoring humanity through communion with nature x5
Creating local communities x6
Children's learning & experience of agriculture x7
Creating jobs within cities x8
Supply of safe agricultural products x9
Vitalizing agriculture connected with local agriculture x10
Economic profits from secured food x11
Improved local environment x12 lack of green space within cities x13
Damaged landscapes due to mismatched urban landscapes x14
Environmental pollution in areas near vegetable gardens x15
Damage by diseases and pests due to crop cultivation
Note. x is an arbitrary variable name indicating the urban agricultural effect.
respondents analyzed in this study was 115 (84 females (73.0%) and 31 males (27.0%)), showing a higher share of females. The number of those aged 60 or older was the highest (55 (47.8%)), followed by those in their 50s (32 (27.8%)), those in their 40s (21 (18.3%)) and those in their 30s (7 (6.1%)), but there was no one in their 20s. The reason why the participation rate of those in their 20s and 30s was low can be attributed to the fact that the survey in the exhibition began on a weekday morning when most college students or workers were unable to participate in the exhibition.
In terms of academic background, the number of those who graduated from a middle or high school was the highest (48 (41.7%)), followed by those who graduated from a four-year college (41 (35.7%)), those who graduated from a two-year college (16 (13.9%)), those who graduated from a graduate school (9 (7.8%)), and others (1 (0.9%)). In terms of residential types, the number of those who lived in an apartment was the highest (70 (60.9%)), followed by detached house (34 (29.5%)), country house (6 (5.2%)), townhouse or multi-household house (4 (3.5%)), and others (1 (0.9%)). There was no respondent who lived in a studio. In terms of occupation, the number of homemakers was the highest (68 (59.1%)), followed by those who worked in an agricultural (farms') federation and others (11 (9.6%)) respectively, professional jobs (8 (7.0%)), public officials and the self-employed (6 (5.2%)) respectively, and salaried workers (5 (4.3%)). There was no student. In terms of marital status, the majority of the respondents were married (105 (91.3%)) and only 10 respondents (8.7%) were single. The number of those whose monthly income was between 1,001,000 and 2,000,000 won was the highest (33 (28.7%)), followed by 1,000,000 won or lower (26 (22.6%)), 2,001,000~3,000,000 won (22 (19.1%)), 3,001,000~4,000,000 won (15 (13.1%)), 5,000,000 won or higher (13 (11.3%)) and 4,001,000~5,000,000 won (6 (5.2%)).
To the question about rural life experiences, the majority of respondents (83 (72.2%)) answered that 'I had a rural life experience,' and 32 respondents (27.8%) answered that they did not have any rural life experience but wanted to have, which indicates that urban residents' interest in urban agriculture has continuously increased.
Factor and Reliability Analysis of the Effects of Urban Agriculture
Factor Analysis of the Effects of Urban Agriculture
Based on the classification of earlier studies, the effects of urban agriculture were selected and factor analysis was performed as shown in Table 3 . The KMO value that Lee (2003) suggested as a coefficient that determines the validity of samples was .855, and the significance level was .000. The value was close to 1 and higher than .5, indicating the high validity of the factor analysis performed in this study. Based on the commonality of extracted items, the following three factors were selected among the four factors suggested by Lee (2013) : socially sustainable effect (Factor 1), negative effect (Factor 2) and economically sustainable effect (Factor 3). Factor 1 was named 'socially sustainable effect' and included the following 9 effects: x2 (changes in dietary life), x6 (children's learning and experience of agriculture), x3 (psychological stability through crop cultivation), x5 (creating local communities), x8 (supply of safe agricultural products), x1 (promoting health), x4 (restoring humanity through communion with nature), x7 (creating jobs within cities) and x9 (vitalizing agriculture connected with local agriculture). Among the effects classified into Factor 1, x7 (creating jobs within cities) and x9 (vitalizing agriculture connected with local agriculture) were classified by Lee (2013) as 'economically sustainable effects,' but the two items are mentioned as a priority project within social value, one of the three strategies for government innovation that are implemented by the current government. In this study, therefore, they were classified as a factor of 'socially sustainable effect,' and it was confirmed that they could be grouped as one factor.
Factor 2 was named 'negative effect' and included the following 4 effects: x14 (environmental pollution in areas near vegetable gardens), x13 (damaged landscapes due to mismatched urban landscapes), x15 (damage by diseases and pests due to crop cultivation) and x12 (lack of green space within cities). Factor 3 was named 'economically sustainable effect' as x10 (economic profits from secured food) and x11 (improved local environment) were grouped as one factor.
Analysis of the Internal Consistency of the Effects of Urban Agriculture by Factor
The results of reliability analysis were listed in Table 4 in order to examine the internal consistency of the effects of urban agriculture by factor after classifying factors. Cronbach's values were between .659 and .925, showing a high α internal consistency between activities of all the factors. In regard of internal consistency, Kang (2016) suggested that a
Cronbach's value of .5 or higher is a reliable level, which indicates that factors were well structured. In the case of Factor α 2, the coefficient increased from .882 to .901 when the item of x12 (lack of green space within cities) was removed.
Therefore, the item seems to be removed as it decreases the correlation of internal consistency. In addition, the reason why
Cronbach's values when each item was deleted in Factor 3 was that there were only two items including x10 (economic profits from secured food) and x11 (improved local environment), and thus that when one of the two items is excluded, it is difficult to test internal consistency between items with only one item.
Analysis of Correlation Between Income Level and Effects of Urban Agriculture by Factor
In this study, multiple regression analysis was performed to test the correlation between income level and the effects of urban agriculture. To do so, the effects of urban agriculture were set as a dependent variable by factor, and six income levels were set as an independent variable as follows: less than 1,000,000 won(Group A), 1,001,000~2,000,000 won(Group B), 2,001,000~3,000,000 won(Group C), 3,001,000~4,000,000 won(Group D), 4,001,000~5,000,000 won (Group E), and over 5,000,000 won(Group F).
Comparison of Income Level and Socially Sustainable Effect (Factor 1)
Socially sustainable effect was obtained as one of the effects through factor analysis on the effects of urban agriculture on urban residents. Differences in the recognition of the socially sustainable effect depending on income level were as shown in Table 5 . Among the items of the socially sustainable effect, those that showed a statistically significant difference depending on income level include 'changes in dietary life (x2),' 'psychological stability through crop cultivation (x3),'
'restoring humanity through communion with nature (x4)' and 'vitalizing agriculture connected with local agriculture (x9).' The rest items did not show any statistically significant difference depending on income level.
Those items were examined in detail, and most respondents recognized 'changes in dietary life' as 'neutral' or higher.
Depending on income level, the correlation value of Group F was 4.31, showing the most positive recognition of 'changes in dietary life.' It was followed by Group D (4.20), Group C (4.05), Group B (4.03), Group E (3.83) and Group A (3.46).
Except Group E, the higher the income level of respondents, the more positively they recognized changes in dietary life through urban agriculture. These results were similar to those of Lee (2013) on the effects of urban agriculture, and income level seems to be one of the most important factors of the recognition of changes in dietary life. It was also found that higher the income level of respondents, the more positively they recognized psychological stability through crop cultivation in urban agriculture. These results were similar to those of Lee (2012) , which indicates that the factor was valid. Most respondents recognized 'restoring humanity through communion with nature' as 'neutral' or higher.
Depending on income level, the correlation value of Group F was 4.54, showing the most positive recognition of 'restoring humanity.' It was followed by Group D (4.20), Group C (4.09), Group B and E (4.00) and Group A (3.50). Except Group E, the higher the income level of respondents, the more positively they recognized 'restoring humanity through communion with nature.' These results were similar to those of Lee (2012) on the effects of urban agriculture, and income level seems to be one of the most important factors of the recognition of restoring humanity through communion with nature. It was also found that most respondents recognized' as 'neutral' or higher. Depending on income level, the correlation value of Group F was 4.15, showing the most positive recognition of 'vitalizing agriculture.' It was followed by Group D (4.13), Group E (4.00), Group C (3.55), Group B (3.39) and Group A (3.04). Except Group E, the higher the income level of respondents, the more positively they recognized 'vitalizing agriculture connected with local agriculture.'
These results were similar to those of Park et al. (2012) that urban agriculture is correlated with vitalizing local economy and agriculture, and thus income level seems to be one of the most important factors of the recognition of vitalizing agriculture connected with local agriculture.
Comparison of Income Level and Negative Effect (Factor 2)
Negative effect was obtained as one of the effects through factor analysis on the effects of urban agriculture. Differences in the recognition of all the items of the effect were not statistically significant depending on income level as shown above (Table 6 ).
Most respondents recognized 'environmental pollution in areas near vegetable gardens' as 'neutral' or higher, but, depending on income level, the correlation value of Group F was 3.85, showing the most positive recognition of 'environmental pollution.' It was followed by Group C (3.64), Group A (3.62), Group D (3.53), Group B (3.52) and Group E (3.33). Most respondents seemed to recognize environmental pollution in areas near vegetable gardens through urban agriculture regardless of their income level. It was also found that most respondents recognized 'damaged landscapes due z A=Less 1 million won; B=1,001,000~2,000,000won; C=2,001,000~3,000,000won; D=3,001,000~4,000,000won; E=4,001,000~5,000,000 won; F=Over 5 million won. y x14=Environmental pollution in areas near vegetable gardens; x13=Damaged landscapes due to mismatched urban landscapes; x15=Damage by diseases and pests due to crop cultivation. to mismatched urban landscapes' as 'neutral' or higher. However, depending on income level, the correlation value of Group F was 4.00, showing the most positive recognition of damaged urban landscapes. It was followed by Group C (3.77), Group D (3.73), Group A (3.58), Group B (3.21) and Group E (3.17), indicating that respondents recognized damaged urban landscapes regardless of their income level. Most respondents also recognized 'damage by diseases and pests due to crop cultivation' as 'neutral' or higher, but, depending on income level, the correlation value of Group A was 3.73, showing the most positive recognition of damage by diseases and pests. It was followed by Group F (3.62), Group C (3.50), Group D (3.20), Group B (3.09) and Group E (3.00), indicating that respondents recognized damage by diseases and pests regardless of their income level. There results were similar to those of Lee (2013) and Lee (2012) that there was no significant correlation between the negative effects and monthly income. These results showed that income level is not correlated with the recognition of negative factors among the effects of urban agriculture.
Comparison of Income Level and Economically Sustainable Effect (Factor 3)
Economically sustainable effect was obtained as one of the effects through factor analysis on the effects of urban agriculture. Differences in the recognition of the effect depending on income level were as shown in Table 7 . Among the items related to the economically sustainable effect, only one item (improved local environment, x11) showed a statistically significant difference depending on income level, and the other item (economic profits from secured food, x10) did not show any statistically significant difference depending on income level. Most respondents recognized 'improved local environment' as 'neutral' or higher. Depending on income level, the correlation value of Group F was 4.15, showing the most positive recognition of 'improved local environment.' It was followed by Group C (4.00), Group D (3.93), Group B (3.55), Group E (3.50) and Group A (3.27). Except Group D and E, the higher the income level of respondents, the more positively the respondents recognized 'improved local environment through urban agriculture.'
These results were similar to those of Lee (2013) on the effects of urban agriculture, and thus income level seems to be one of the most important factors of the recognition of improved local environment. However, most respondents recognized 'economic profits from secured food' as 'neutral' or higher, but, depending on income level, the correlation value of Group F was 4.08, showing the most positive recognition of economic profits. It was followed by Group D (3.80), Group B (3.73), Group A and C (3.50) and Group E (3.33), indicating that income level was mostly not correlated with the recognition of 'economic profits from secured food.' These results were different from those of Lee (2013) that income level is correlated with economic profits from secured food in urban agriculture, which indicates that urban agriculture is effective to some extent, but that it is difficult to expect enough harvest to obtain 'economic profits' through small-scale cultivation. 
Conclusion
For the rapid settlement of urban agriculture and the maintenance of its competitive advantage, it is necessary to study the rapidly changing environment of the new urban agriculture market and the types and consequent effects of urban agriculture that meets the demand of urban residents. Beyond its role as the primary industry, and its spatial limitation as small-scale crop cultivation in cities, the importance of urban agriculture has been increasingly highlighted as a healthy leisure activity for urban residents and as an agricultural activity for the recovery of communities in cities. The implementation of the five-day workweek system has resulted in the extension of leisure hours and the increasing real income of urban residents, which is expected to cause changes in lifestyle and the preferred types and effects of urban agriculture. Under the assumption, this study extracted the types and activities of urban agriculture and set measurement items through theoretical review of urban agriculture, and developed measurement scales and items used as a variable for each construct in order to achieve the goals of this study. The developed questionnaire survey was performed on male and female adults aged 19 or older who visited the 7th Korea Urban Agriculture Exhibition held at Dongtan Cultural Center.
Among 120 questionnaires collected from the exhibition, only 115 valid samples were used for empirical analysis. The demographic characteristics of the subjects and the effects of urban agriculture were analyzed using frequency analysis and descriptive analysis (based on the average values of the Likert 5-point scale). In addition, the one-way ANOVA was performed to verify the correlation between their income level and their recognition of the effects of urban agriculture.
The demographic characteristics of respondents were obtained through empirical analysis, and it was found that the number of female respondents (84 (73.0%)) was far higher than that of male respondents. The number of those aged 60 or older was the highest (55 (47.8%)), and the number of those who graduated from a middle or high school was the highest (48 (41.7%)). The number of those who lived in an apartment was the highest (70 (60.9%)), and the number of homemakers was the highest (68 (59.1%)). The number of those whose monthly income was between 1,010,000 and 2,000,000 won was the highest (33 (28.7%)). To the question about rural life experiences, the majority of respondents (83 (72.2%) answered that 'they had a rural life experience,' and 32 respondents (27.8%) answered that they did not have any rural life experience but wanted to have, indicating that urban residents' interest in urban agriculture has continuously increased.
Exploratory factor analysis and reliability analysis were performed to examine the reliability and validity of the measurement variables of the effects of urban agriculture. A total of 15 variables of the effects were determined, and based on the results of factor analysis, the following three factors were selected: socially sustainable effect (Factor 1), negative effect (Factor 2) and economically sustainable effect (Factor 3). Their correlation with income level was tested, and those that showed a statistically significant difference depending on income level in Factor 1 include 'changes in dietary life,'
'psychological stability through crop cultivation,' 'restoring humanity through communion with nature' and 'vitalizing agriculture connected with local agriculture.' The rest items did not show any statistically significant difference depending on income level. Income level was not found to have a clear impact on Factor 2, 'negative effect.' One of the items in Factor 3, 'improved local environment,' was found to have an impact in relation with income level. These results are expected to be used as sufficiently meaningful data, once the curiosity of urban residents raised by their intellectual level is satisfied, and the demand base of urban agriculture is expanded according to the characteristics of urban residents.
Based on the results of this study, more studies need to be conducted on strategies and policies for the vitalization of urban agriculture to ensure people can access urban agriculture more easily by developing new types and models of urban agriculture that urban residents can enjoy.
